Dephosphorylation of Ser-226 facilitates plasma membrane retention of Ntcp.
Ntcp is a phosphoprotein, and its translocation by cAMP to the plasma membrane is associated with dephosphorylation. However, the phosphorylation site(s) of Ntcp is not known. Thus, the aim of the present study was to determine the potential Ntcp phosphorylation sites and whether any of these phosphorylation sites is involved in Ntcp translocation. To determine the potential phosphorylation sites, metabolically labeled [32P]Ntcp isolated from hepatocytes was digested with clostripain and then subjected to SDS-PAGE followed by autoradiography. Clostripain digestion resulted in two phosphorylated peptides, and cAMP decreased phosphorylation of one of the peptides (7.8 K(d)), which contains the putative third cytoplasmic loop with three serine (Ser-213, Ser-226, and Ser-227) and two threonine (Thr-219 and Thr-225) residues. To determine whether any one of these serine/threonine residues is phosphorylated and/or is involved in Ntcp translocation, each of these serine/threonine residues were mutated to alanine. HuH-7 cells were transiently transfected with the wild-type and the mutated Ntcps followed by determination of taurocholate uptake and Ntcp expression, translocation and phosphorylation. Mutation of only Ser-226 resulted in 30% decrease in Ntcp phosphorylation and in 2.5 and 3.2-fold increases in taurocholate uptake and Ntcp retention in the plasma membrane, respectively. Cyclic AMP failed to further decrease phosphorylation and increase translocation of S226A-Ntcp. Taken together, these results suggest that the Ser-226 in the third cytoplasmic loop of Ntcp is phosphorylated and cAMP may increase Ntcp translocation to the plasma membrane by dephosphorylating Ntcp at this site.